Abstract.-Anisotropic dipolar and quadrupolar hyperfine interactions caused by first and second neighbor atoms are considered in a model description of Mossbauer spectra for fee and bee alloys. Two examples are given. The temperature dependences for the quadrupole interaction in two different Fe-Ni alloys are presented.
Inetitut
A fur Physik, Technische Vnivevs-itat, Bvaunsahweig, Fed. Rep. Germany Abstract.-Anisotropic dipolar and quadrupolar hyperfine interactions caused by first and second neighbor atoms are considered in a model description of Mossbauer spectra for fee and bee alloys. Two examples are given. The temperature dependences for the quadrupole interaction in two different Fe-Ni alloys are presented. The observed behaviour of the line widths cannot be described by simply adding the magnetic contributions of first and successive neighbor atoms.
An attempt to explain the asymmetry by considering an isomer shift distribution which depends linearly on the number of neighbor atoms /2/, fails. in excellent agreement to the theory. The parameters derived are given in the figure caption. In the case of the invar alloy (alloy B) the parameter w is first nearly constant and than increases with rising temperature. For the explanation of the very different w course of the invar alloy two competing concepts can be regarded : One concept assumes the temperature dependence of the electric field gradient (EFG) to be caused by anharmonic lattice vibrations because in the invar concentration range anomalies in the temperature dependence of both thermal expansion /7/ and elastic constants /8/ are known.
The second concept follow an idea of Weiss /g/. The iron atoms in the y-Fe-Ni alloys may exist in two electronically different states. Both states have different atomic volumes. In the case of the alloy A only the state with large volume is occupied. In the case of the alloy B the large volume belongs to the ground state and the one with small volume to the excited state. The transition from one state to the other should be of influence to the magnitude of the EFG and may be responsible for the observed behaviour of w in figure 2b.
